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Rértss fte By Ack Ryt

The revised report should use the blue cover and the *ixte hoap for report and send to ECCT 2 times,

1 First time, send 2 draft reports (after approved by ECCT)
2. Second tirme, sent 4 finel reports (after approved by DEDP)

The sequence ineach section

Section 1 The Energy Audit Report

1 Ry page and Cover

2. Letter ofacception by building owner
3. Letter of approval by auditor

4. Letter of approval by EQCT

5. Technical data

6. B* of quantity (B0Q)

7. Abstract

8. Contents

9. Chapter 15

10. Appendix A data from auiting

11. Appendix BOT7Vand RTTVcalculation
12. Appendix C data for controlled building

13, Appendix Ddata for government or state-owned building

Section 2

(Use the same cover as the energy audit report but use the 'Appendix Eand F*instead of' Energy Audit Report)

14, Appendix E iso-ux calculation
15Appendix FInput of OTTVand RTTV
Section 3

Energy Conservation Improvrment Drawing (use A3 paper onlyand combine the before and after improvement

( Excluding the A3 Drawing of the lux calculation)
Section 4

Diskett 2 sets ( 1 set means energy audit report, energy conservation improverrent crawdng, and appendix)

The sequence cf the Energy Conservation
Improvement Drawing

Cover and fly page
2 dex sheet cf the existing drawing
3 Exsting drawing of al electrical equipment
4 Elesting drawing cf all air conditioning equipment
5 Index sheet of the after improving drawing
5. After improving drawing of improved electrical
equipment
7 After improving drawing of improved air
conditioning equipment
3 After improving drawing of film insulation, and
ceramic coating

Miderune?

. TresgaTaeedirgadainpoirgar
ardiairg eddirgardterinpoirg
dedticdlsgam
2 Sotrennierdromerdyed dirg
inrmomintreldtondtea ey crsndin
inpoenTeidavirg ifraonmuntee Mliste
aroeedi itdos 1L Qintreladiom
ddanrg

1 The replacement should consider ceiling system,
power supply, finishing, and satisfaction of the user
2. If the improving is complex the detail drawing should
show in the energy conservation improvement drawing
3. The drawing must show the refrigirant line between
FCU - CDU

Uiwftirm nirmh*r 7
The cover of the energy conservation improvment
drawing should be written as this form

Energy Conservation Improving Drawing
Energy Conservation in Government or
State-owned Building Project
Building...

Address....

Bureau of Energy Regulation and Conservation
Department  Energy Development and Promotion
Ministry  Science, Technology, and Environment

116

LOGO
Bureau of Energy Conservation and Regulation
Department of Energy Development and Promotion
Ministry of Science, Technology, and Environment

LOGO

Energy Conservation Center of Thailand
Implenmenting Agency

uw
Sign the name  the engineer with the Engineering
Licence number 3 least 2 sets in the firal enetsgy
conservation inproverent drawings as form of drawing

— 1l

LOGO & NAME
Company-Auditor....

Mr.... Mechanical Engineering Licence number..
Project

Building Name

Floor

System

Date No.
Scale

Draftma
Reviser

Revision
Paper Size

Page From



Mistake 12

Table of lighting system symbol

BALLAST
SYMBOL def
M Megretic
D LowWatt
H High Pover
E Bectronlc»
A only ballast
replacement
L

SYMBOL

E3

SIZE
def

&

X3
2
Incancescent ... watt

compact .

MOUNTING
SYMBOL def
Surface
F=bq Hanging
Recess
Sa- newfixire

RS teRayAdRt

CEILING
SYMBOL def
G Gypsum Boord
T TBr
F Floor/Concrete
Wood
A Ashestos Cement

COVER

SYMBOL

def
Bare
Clear

stiple

Prismetic

Fish Bone

'“F;l::;;mdhiggmmhﬂ
REFLECTOR sntm dsipian
SYMBOL ~ def n OH  mdutGligie
non reflector E&J Fared Uit Sadg ye
R reflector m Fard Uritvel Tye
0 Wb e
QroagUt
m FaderTye
B Tranaset
T  BetoisTeno
GD Qi
. TheeRee
>xeBL NGty



Migernts B

1leMViada MBavith fatGida

URCagpiceseinA R

reDtnay

praspubtilviod Energy Audit Report
Energy Conservation in Government or State-owned Building

Midernter 4 (Contract number.../99)

Tres=ei oEdian

inpomclnrffdag/ﬁrgismjh#eﬁam l\ﬂalerthB

hidgatyedudrgtesno o The contract number between ECCT and DEDP

i Building Name

Submitted to

Bureau of Energy Regulation and Conservation
Department of Energy Development and Promotion
Ministry of Science, Technology, and Environment

By

Energy Conservation Center of Thailand

Co-operate with
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Acception Letter
Energy Conservation Plan

ECCT is an Implementing Agency of DEDP to revise the potential of the energy
conservation in the government or state-owned building. ECCT cooperates with.......
found that the low efficiency in the building as the enclosure.

Hereinafter............. building name............... accepts the list of energy

conservation equipment and ready to join in the installation phase

Name
Signature (e )

Title



The revission of the energy audit report by ECCT

1. General data

1.1 Using area

1.2 Electrical energy consumption and cost per unit

1.3 Proportional of the energy using in each system

1.4 Average EER (Btu.hr/Watt) before and after improving
1.5 Air conditioning system index (Btu.hr/m)

1.6 The illumination before and after improving

1.7 Average electrical index (Watt/mj

1.8 OTTV, RTTV land input of OTTV and RTTV.

This is the letter confirms that

ECCT already check these item

before send the report to the

Department of Energy

Development and Promotion

1.9 Number of equipmentin air conditioning system conforms to the energy using and saving

1.10 Number of equipment in lighting system conforms to the energy using and saving

2. Energy conservation plan for air conditioning and lighting system

2.1 Saving, average electrical cost, percent of saving, number of improved equipment

2.2 EIRR
2.3 Costofinvestment as median price

2.4 Factor F calculation

3. Bill of quantity

3.1 Check the number and median price of new equipment (material cost 1labor cost, finishing cost

Imiscellaneous cost

This report was already approved as the item 1,2, and 3.

Reviser 1

Title

Reviser 2

Title

20



The revission of the energy audit report by Consultant Company

This is the letter confirms that

1 General data consultant company already

11 Using area check these item hefore send the
12 Electrical energy consumption and cost per unit reportto the Energy Conservation
13 Proportional of the energy using in each system Center of Thailand

14 Average EER (Btu.hr/watt) before and after improving

1.5 Airconditioning system index (Btu.hr/m)

1.6 The illumination before and after imoroving

1.7 Average electrical index (Watt/m)

18 OTTV, RTTV,and inputof OTTV and RTTV.

19 Number of equipment in air conditioning system conforms to the energy using and saving
1.10 Number of equipment in lighting system conforms to the energy using and saving

2. Energy conservation plan for air conditioning and lighting system

2.1 Saving, average electrical cost, percent of saving, number of improved equipment
2.2 ERR

2.3 Cost of investment as median price

2.4 Factor F calculation

3. Bill quantity
3.1 Check the number and median price of new equipment (material cost, labor cost, finishing cost
.miscellaneous cost

This report was already approved as the item 1,2, and 3.

Reviser1 '

[T )
Title
Reviser 2

(v, )

Title
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2

Energy using area m This page is the
Air conditioning area m2 conclussion about the
Energy consumption kWhiyear enegy index of each
Average electrical energy cost bahtperunit  system in the building
proportion of the energy using in each system both before and after
Air conditioning system % improvement
Lighting system %
Others %

Before improving after improving >

Air conditioning system

Average EER (Btun/Watt) ¥
Average air conditioning system index (Btuh/m)2 s *

Lighting system

Envelope system

Remark

llumination (lux) b

2
Average lighting system index (Watt/m)
Mistake number 16 pre-

calculate the average lighting system index as this formula

OTTV (Watt/m2
S Existing ( / 2 - kwh/year saving (Wm2)
1. Building...
2. Building...
RTTV (Watt/m2
1. Building...
2. Building... Midennte I7
1. Air conditioner TedNauRMmpoaet
, N nesEsETakeindaat
11 Used airconditionermore than 8years i sets e steidaigeETs
1.2 Used airconditioner>7-8 years o sets 1 HResten®o
13 2 TeONadRVirinpoiy
- o

2. Measures of OTTVimprovement cannot be implemented because ... 3 Fenpqerdiede
3. Measures of RTTVimprovement cannot be implemented because ...

* The EER of new air conditioner lower than 25000 Btu/h is more than 10.6 Btu/h/Watt
The EER of new air conditioner up to 25000 Btu/h is more than 9.6 Btu/h/Watt
** The average capacity of air conditioner after improving is not less than the existing capacity

***The average illuminant after improving is higher than the existing illuminant from the assesment and the

illuminant should not less than 350 lux in working plane of room.



Hill of Quantity

Energy Conservation in Government or State-owned Building

Address...
No. M ateria
A Lighting System
1 CompactFluorescent......
total

Reflector Luminary

Surface, Louver (Wide ... cm)

type 1x36

High Efficiency (Tripliosphor Coating type) Fluorescent ...

Finishing Cost
total 2
Electronics Ballast
IX
36
total 3
total A

Mienntal

. Trendtnaknesrstret Harkdoldbefliedin

2 Trewoy naknearstretarkdoddrd befiledin

3 Trefiridigadtirdukstensdewm sas

Quantity — Unit M aterial Cost
Unit Price Total
Vv N

set
lamp -
set
gach
gach

Labor Cost

Unit Price

Total

Removing

Cost

X

Finishing
Cost

Total



Hill of Q uantity

Ener gy Conservation in Government or State-owned Building

Address
No. Material Quantity] Unit Material Cost Labor Cost Removing Finishing Total
Unit Price Total Unit Price Total Cost Cost
B |Air Conditioning System Mistake number 19
1 |High EER air conditionct with clectronics thermostat The finisiting Cost of 0y ek concloner &
morc than 12000 Btwh Mistake number 21. set o
more than 60000* Buwh Puting *manaer sel \/ \/ \/ \/ \/
Mistake number 22 the capacity of the 3 &
show the list of the air conditioner in each capacity phase air conditioner -
st ><
Total |
2 |Ceramic Coaling sq.m
Total B ;
g Total Aand B

Factor I

Total in Word....

\_/

*Factor F Calculation

Budget.....A........ Factor F....... M
" Budgel......B........ Factor F.......N.......
Budget.......C .. N -|(C-B)I(A-B)L X (N-M),

Na

Mistake number.20
" Ioo not forget to fill in

these blocks




The comparison data before and after lighting improving

125

Energy Consumpton kWhlyear
Proportion of the Energy Using of Each System
Air Conditioning System %
Lighting System %
Others %

No. ltem Before Improving After Improving Diference

11
1.2
13
14
1.5
16
1.7
1.8
19
1.10

60% Operating |w§:axe_aumm2; |

Saving (kWh/year)

Saving (Baht/year)

Investment (baht)

Payback Period(year)

EIRR%

Number of Luminary (set)
Electronics Ballast (set)

Number of Lamp (Lamp)
Lighting System Index (wattm) °

llluminant (lux)

Before improving figure should be more than after improving

|

Before improving figure should be less than after improving

I

[Be{ore improving figure should be more than after improving

T .

Before improving figure should be less than after improving

L

Before improving figure should be more than after improving J

I

2.1
22
23
24

100% Operating |m¢a&mmm I

Saving (kWh/year)
Saving (bahVyear)
Payback Period(year)
EIRR%

Before improving figure should be less than after improving

it
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Abstract

This report is apart of the Energy Conservation in Government or State-owned Building project which ECCT
is the implement agency of the Department of the Department of Energy Development and Promotion to study the
potential of the energy conservation. The Energy Conservation Center of Thailand co-operates w ith ............. to audit
and analyze the characteristic of the energy consumption in building.

In this report the measures of energy efficiency are analyzed and concluded hereinafter

The same as table 5 and should cost

1. Electrical and Thermal System The same as table 5 -
Y between 5 and 10 million baht

The measures are

1. The high EER air conditioner with electronics thermostat replacement .
The measures list here hkes

2. Film coating table 5
3. Ceramic coating - The measures should cover
4. Lighting system UttaRh e I both air conditioning and

4.1 Compact fluorescent replacement Measures of only electronics lighting system

4.2 Electronics ballast replacement thermostat replacement is quit.
4.3 Reflector luminary replacement
) The same as table 5.3
The same as table 5.3 item 4
The improving of the lighting system .which the illuminantion should not less than the existing.invests .
baht and saves ... ! *-....baht. The EIRR s .... ... %. If the quality of life is improved as the commitment

number 3/1998 (dated on 14 October 1998) of the committee of the Energy Conservation Fund, the investment increases

...................... baht. Thus the saving reduces to /vbaht and the EIRR is............% %
Mistake number 32 Mistake number 33
Tho/senie as table AP - The OTTV after improving has to show here if the OTTV before improving is
2. Envelope | Mistake number 34 more than 55 wattlm2
Building......... The same as appendix B - If the measures can not be implemented, the reason should be explained
OTTV before improving \ ................................ watt/m' /
RTTV after improving = e watt/m2
OTTV before improving watt/m
watt/m

RTTV after improving

- The OTTV after improving has to show here ifthe OTTV before improving is more

than 65 watt/m
- Ifthe measure can not be implemented, the reason should be explained



Contents

1 General data and characteristic of the building

2. Characteristic of the energy using .
2.1 Electrical using in organization
2.2 Electrical using in building

2.3 Water using

3. Suggestion for energy conservation
3.1 Suggestion for electrical saving
3.1.1 Air conditioner maintenance
3.1.2 High EER air conditioner with electronics thermostat replacement
3.1.3 Film coating
3.1.4 Insulation tiling The measures of the air
3.1.5 Ceramic coating conditioner includes
electronics thermostat
3.2 Suggestion for lighting saving
3.2.1 Compact fluorescent replacement
3.2.2 Reflector Luminary Replacement

3.2.3 Electronics Ballast Replacement

3.3 Suggestion for thermal saving Mistake number 38

3.3.1 Boiler tuning

12

The thermal measures can be suggested if the

overall budget of building is less than 3 million

3.3.2 Boiler insulating
baht

3.3.3 Condensate recovery

4. Potential of the Energy Conservation

5. Energy Conservation Plan

Page
1
2-1
2-n
3-1
3-1
3-1
Mistake number 37
the list of the
measures here likes
the measures in the
potential of the
energy
conservation
3-n
4-1
5-1
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Appendix
Page

Appendix A a-l

A.1 Electrical power distribution l\memm

Riteinponetdanrgleoeinpoirgintis st
A.2 Air conditioning system

Mide nfied)

A.3 Lighting system Ritted el ey roadireiolxdanrintission

Appendix B b-1

B.1 OTTV before improving

B.2 RTTV before improving Mistake number 41

B.3 OTTV after improving Use software Q-Save only for

B.4 RTTV after improving b-n

Appendix C MﬂeﬂnhHQ Gl
Cektecamdandteda

The data for controlled building

Appendix D d-1

The data for government or state-owned building

Appendix E e-]-

Iso - lux calculation

Midenniz8
Appendix F Temlaﬁmﬂmmlﬂlﬂ 1
alyhdeatdia

Input of OTTV and RTTV



1. General Data and Characteristic of the Building

11 General Deta
Building name
Address
Telephone number
Characteristic
Government time
Working time
Opening time
Enployee
Number of bed
Using area
Alr conditioning area
Naire of cooperator
Title or position
Telephone number
Facsimile Nurrer

12 Characteristic of the Builcing

Building ...
............ years. The characteristic are
Wail
Window
Door
Roof
Floor

Overhang

Mistake number 44
Long distance code for provincial province

From.....t0 . wtotal... hriday or..... hriday
From....t0.. . total.. hriday or.......... hriday '
person
Mistake number 45
beds . .
Number of bed is used for hospital only
Write the right title of the co-operator
is the squar/rectangular building which has..... ... floors

The charactenstic should be
completed and accorded to the data
in the OTTV calculation



121 Characteristic of the Opague WAll

130

Mistake number 48
Write the name of building
Butldmg although there is only one
Characteristic Type of material / Thickness (mm.)
layer 1 thickness layer 2 thickness layer 3 thickness | Color of outside
Tosisiausia
- Mistake number 49
Mistake number 50
The exampile of the color are

The example of the opaque wall characteristic are brick wall cement. brick eall with insulation, marble,

concrete wall

1
light. medium, and dark




122 Characteristic of Transparent Al

Building,
Characteristic ~ Number of layer Type of transparent wall/ Thickness (mm.) Type of Overhang
Thickness Type SC*

Mistake number 52

The example characteristic of overhang
are straight dome, tong overhang, and
short overhang

Mistake number 51
The examples characteristic of transparent wall are
normal, 2 layer, film coated glass, and bronze glass

s¢  Shading coefficient
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12 J Characteristic of Roof

Building....
Characteristic Type of material / Thickness (mm.)

Layer 1 Thickness Layer 2 Thickness Layer3 Thickness  Outéide color

Mistake number 53
The example of the characteristic of roof are concrete, concrete with
insulation, and others



Side

Front

Back

Right
left

124 Characteristic of the Building Envelope

Building

Direction

Opaque wall area (m2)

Air conditioning

total

133

Transparent wall area (m2) Proportion of transparent

Air conditioning

total

to overall wall

Mistake number 54
Fix two digit of the
decimal part



U Building Picture

Mistake number 55
Four side of picture per each building

Top view

Door

Front

Front View

Back

Top view

Door

Back View

134
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Building Picture

Left Top view

Door

Left View

Top view Right

Door

Right View



14 Location

The map in the organization

The map of building with north grid



2. Characteristic of the Energy Using
2.1 Energy Using in Organization

Energy Consumption

Peak Demand

Load Factor mark. Do not omit it

Transformer Capacity
Voltage

Electrical Energy Index
Power Factor

Electrical Energy Cost

2.2 Energy Using in Building

Building......

MEA. 12.24,66 kV230.400 kV

Mistake number 56
If there is no load factor or peak demand, write the -
Mistake number 58
The data here is the
Mistake number 57 same as Lo the lable
PEA. 11,22,33 kV /230,400 kV 221

used electrical energy ...

kWh/year. The proportion of each system are

Air conditioning system
Lighting system
Others

Mistake number 59

The normal ratio are 60.20-20. 70 20 10.
and 80 10'10. If there is abnormal, should
shew the reason

kWh/year
kw

percent

kVA

Volt
kWh/m2/year

haht/kWh

% of the organization

%
%
%
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221 Energy Consumption Table
Month Peak Demand Consumption Cost Load Factor Cost per unit
(kwh) (kwh) (baht) % (bahtkwh)
B B X 100/ (A X hour in month)
Total <
mounthly average
yearly average c

<. (kW maximumX8760:X100

2.2.2 Graph of the Energy Consumption




2.23 Energy Using in Air Conditioning System

Mistake number 60

o Wite the building name
Building.
No. Capacity Type

(Btu.h) <3

Total
Air conditioning area

Top floor air conditioning area

Air conditioning index

Mistake number 61
Separate each table for each building

Number in each age

3-5 >5-6 . >6-7 >7-8 >8

Mistake number 62
Select the data from the
table inA.2.2 of each
building to calculate

Energy consumption of air conditioning system

Average EER of building

Mistake number 63
o Conclude from all building
Organization

No. Capacity Type

(Btuh) <3

Total

Conclude

Total air conditioning area
Mistake number 66
Ifthe age of the air
conditioner is more than the
age of the building, please
show the reason

Top floor air conditioning area

Total air conditioning index

Total average EER of building

Total energy consumption of air conditioning system

Number in each age

3-5 >5-6 >6-7 >7-8 >8

Mistake number 64
Whnte the conclude table if there are more than one building

Mistake number 65
The same as table
A33

Total  Total

sets  (Btu)

1%
m

Btuh/m2
kWhlyear
Btuh/watt

Total
(Btu)

Total

sets

m

2
Btuh/m2
kWhlyear

Btuh/watt

13



No.

o

S W0 N

224 Energy Using in Lighting System

The energy using in lighting system arc concluded in the table below

Type of lamp

Type of luminary
Total
Building.......
Using area

Average lighting system index
Energy consumption
Conclusion

Using area

Average lighting system index

Energy consumption

Type of cover

Lamp per luminary - Number of ~ watt/luminary

(Lamp/Luminary)

Mistake number.C7
Conclude the data from
every building and like
Ad

Luminary

n

watt/m2
kWh/year
2

watt/m2

kWh/year

Ballast loss Total watt
(watt/Luminary) (watt)
iakeMimbe&i6s

- The loss of ballast 18,20,32,36,40 .is 10 .
- The loss of the low watt loss ballast is5.5 .



23 Water Using

Volume malyear
Cost haht/m3
Water using index m3/man-year

Mistake number 69 .
Remark m3fbed-year the case of the hospital building

Mistake number 70
Show the reason of the case of no water using
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3. Suggestion for Energy Conservation
31 Suggestion for Electrical Saving
311 Air Conditioner Maintenance

Data from Auditing

There are ......... sets of existing airconditioner which have not been replaced. The capacity
- ton and consume......... kW h/year. The non maintenance condition makes the energy consumption

of the air conditioner more than the maintenance condition as the data in table below.

The non maintenance The maintenance The difference

air conditioner air conditioner data
EVAP TEMP %2ic 7.2°C R
COND TEMP 54.4 t 51t 3.4
AMBIENT 35 °C 35 t: )
POWER ( .) 3700 3590 110
Btu 27900 29340 1440
Btu/Watt 7.52 8.17 0.63

(The data in table are quoted from technical data of Compressor energy efficiency)

Saving

0.63 x 100
8.17

Suggestion
The air conditioner always maintains for the efficiency of the heat transfer at condensing coil
by the following procedure.
1. Monthly measure
- Use the compressed air to clean the condensing coil, evaporater coil, and filter.
- Check the controling system such as the temperature control system

- Record the energy consumption, current, voltage of compressor, motor, and fan



2. Every 6 month

- Do the big cleaning all coil by water cleaning.

After maintain! the air conditioner

Saving = . X 0.077 kW h/year
Saving in term of baht = X baht/year
= . baht/year

Investment
The maintenance measure invests 700 baht/sets/year and 2000 baht for the airconditioner whidh

the capacity is more than 60000 Btu.

Payback period . year

Economic Investment Rate of Return .. %
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3.1.2 The measure of high EER air conditioner with electronics thermostat replacement

Data from Auditing
There are ....sets of low EER air conditioner. The total capacity iS...mmm. Btu
Mistake number 72

Select the data from table 5.1 for saving calculation

Example of calculation

Select one of the air conditioner which the capacity is more than 25000 Btu for calculation

* EER (Energy Efficiency Ratio) of the example air conditioner
Mistake number 71 m(

The cost of removing the existing air conditioner with the capacity more than 60000 Btu is calculated

Btu/hr/W att

X1000)  kw/ton

as the appropriate of the condition of the site work kw/ton
*EER (Energy Efficiency Ratio) of the high EER air conditioner 9.6 Btu/hr/W att
12000/( 9.6 xI000) kw/ton
1.25 kw /ton
(kw /ton as stated is the energy consumption for the real cooling capacity | ton, not as the name plate)
Mistake number 73
Operating Factor is the same figure as the operating in appendix A4
Saving = [(.-1.25)x...tonx hriday xday/yearx factor kVV/year
Mistake number 74 kW fyear
This formular for saving is used foronly the capacity of the difference of the new and
Saving in term of baht = o X existing air conditioner is less than 6000 Btu. If the difference is more than 6000 Btu. bahtlyear
use the following formular. bahtlyear
(existing KW ton X existing ton -new kW ton X new ton ; Xhrday Xday year X
factor
The airconditioneris replaced dual with the electronics thermostat
Saving = existing Btu /12000 X kw/ton Xhr/day X day/year X factor X 0.13
Mistake number 75 KW hiyear
o Use the same KW,ton of the same example air conditioner
Saving in term ofbaht = X
Mistake number 76 bahtyeai
) The Btu for calculation bases on the existing for easy in calculation although
Total energy saving = the 13 -0 of saving is from the following concept Kwhiyear
Total saving in term of baht = The existing air conditioner with exissting electronicmostat - The new air baht/yeai

conditioner with new electronics thermostat

Example

Select one of the air conditioner which the capacity is less than 25000 Btu for calculation
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* EER (Energy Efficiency Ratio) of the example air conditioner Btu/hr/watt
- ]ZII)’( xI000) kW fton

kW /ton

* EER (Energy Efficiency Ratio) of the high EER air conditioner 10.6 Btu/hr/watt

12000/C 10.6  xI000) kW /ton
1.13 kW /ton

(kW /ton as stated is the energy consumption for the real cooling capacity | ton, not as the Name Plate)

Saving [(...-1.13)x...tonx hriday xday/yearx factor kW /year
= kW fyear
Saving in term of baht R S bahtlyear
= bahl/year

The airconditioner is replaced dual with the electronics thermostat

Saving = existing Btu /12000 X kW /ton X hr/day X day/year X factorX0. 13
7 kW h/year
Saving in term of baht 2 X
= baht/yeat
Total energy saving = kW h/year
Total saving in term of baht = bahtlyeai
Suggestion
From auditing the low EER air condition should be replaced as the list of new air conditioner
There are......sets as the location in the energy conservation improvement drawing. The saving after
improving is,.1  tkwhlyearand ... Mftahtlyear Mistake number 75
Mistake number 77 The investment data is the same as the investment in the table 5
The same data as the list Of new air conditioner
Investment
The new high EER air conditioner are.. ......sets. The material coSt is e baht
The material costis ........... baht, the removing cos; is ......... baht, the cost of installation is....baht, and the
finishing coSt i e baht
Payback period year

Economic Investment Rate of Return /0



3.1.3 The measures of film coating 146

Data from Auditing

Building.............. has the transparentwall................ 2and the opaque wall........... 2.
The OTTV iS.eene watt/ 2while the standatd figure is 55 watt/m2 The overall existing transparent wall
Mistake number 7
of the building is the ....... mm glass. Stake U be 9

the energy conservation improvement drawing must show the
The shading coefficient of the existing transparent wall is area of film coating®.

The shading coefficient afterimprovementreduces the OTTV to watt/m
Mistake number BO

The difference of OTTV = The area of saving calculation is the same a5~ Watt/m2
the area in the OTTV calculation nﬂ

The overall area of wall

The reduced heat 1)x(....+...)x3,414/1000 Btu/hr
(1 kw of heat equals to 3414 Btu/hr)
..../112000 ton
Mistake number 82
Transform the average EER to

The saving electrical energy |Mistake number 81
The hour for calculation should be less than12 hours of dayfight shining

} kw ton for calculation
Y
- = ....x hr/dayk x daylyear x operating factor of x kW/ton kWh/year
i mber
The reflectance of the new film g kWh/year
should be less than 0.2 = N baht/year
baht/year
Suggestion

The measure of film coating will reduce the heat gain from the outside. So the saving is

.kwhl/yearor.. .baht/year.
Mistake number 84
There is no miscellaneous costand the finishing
costin the film coating measures
Investment
The overall film area is ........ m2. The price of film coating is 950 baht/m2
The total cost of investmentis ....... !
Area of film coating maybe more than the
PaybaCK period year area of conditioning area

0L
Mistake pumber 87
The EIRR can be calculated for each or overall building to make the

Economic Investment of Return
Mistake number 86
I there is the existing film and the OTTV is mere than 55 watt'sq.m.. the

- - EIRR more than 9 %
auditor should check that the existing film could be removed or not.




3,14 The measures of insulation tiling
Data from Auditing

The area o fthe ceiling at the top floor which gain the heat without the insulation tiling is ......... 2
The capacity in the top flooris ...... ton which consumes the electrical energy.......... kW. The existing RTTV
IS W/m2

Suggestion

The ceiling of the top floor without the insulation tiling makes the high load to the air conditioner.
So the insulation can reduce the heat gain in the building and the electrical energy consumption o f the air
conditioner.

After tiling the insulation the energy consumption of the air conditioning system reduces

as the calculation M ak b 88 MIStake number89
Istake numoer The measures of insulation is the
The RTTV before improving A The area forenergy watt/m first prioritywhen RTTV of the
saving is the same as i
The RTTV after improving B ¢ watt/mz2 Dbuilding is more than 25
the ara for RTTV wattsq.m.. Ifthe EIRR s less than
The difference of RTTV A-B  calculation watt/m 9°0 o itis difficult to tile the
Tiling area C 2 insulation, the measures of ceramic
coating is the second prioritiy.The
The reduced heat gain (A-B)xCx3414/1000 Btu/hr . .
OTTVand RTTV calculation still
(1 kW heat equals to 3,414 Btu/hr) shown both measures of insulation
. W sy ton and ceramic coating.
Mistake number 90
Energy saving Select only one measures in the
Mistake number 93 case of both of measures of .X hriday X day/year X operating factor X kW/ton kW h/year
The investment insulation and ceramic coating can :
g Mistake number 91 KW hiyear

cannotinclude the e imolemented
P ' kW ton is calculated from the average

miscellaneous cost N baht/year
- EER from auditing.
and finishing cost

baht/year
Investment
The air conditioning area at the top floor ceiling is.......... m’'. The price is .covvrveen baht/m
The labor costis .......... baht/m Total cost of investment is .........c........ baht.
Bayback perod year Mistake number 92

0 Show the real area of the film coatihg
Economic Investment Rate of Return A)



3.1.5 The measures of ceramic coating

Data from Auditing

The capacity of the air conditioner on the top flooris ........... Btu which consume energy ...kW/ton

The roof area which gain the heatis ......

stated in the act of energy conservation.

2 The RTTV is ... watt/m2which is higher than 25 watt/

Mistake number oC

2as

The median price of every color of ceramic

coating is the same.

Mistake number. 9%
Show the calculation of the area for ceramic coating
Suggestion
After coatting the ... color ceramic on the roof, the RTTV reduces to ... watt/m2

The load of air conditioning system reduces too.

RTTV before improving
RTTV aller improving
The difference of RTTV
Ceramic coating area
The difference of RTTV

(1kW of heat equals to 3414 Btu/hr)

Energy saving

Mistake number 4
The area of ceramic coating should consider the slope, the

eaves, and the curl.

The double carved rcofand the big or small carved roofwhich
has 15-25 degree of slope, use the factor 1,06 to multiple into
the non slope area and factor 1.02 to multiple into the non
carved area. Ifthe degree of slope is 25-30 degree the factor
is 1.12 and 1.25

Investment

The area of ceramic coating is.....

The total costis ... baht

Payback period

Economic Investment Rate of Return

Mistake number 97

The area of ceramic coating
ISthe same as the area of

= A RTTV calculation watt/m

B watt/m

= A-B watt/m
L C 2

= (A-B)XxCx3414/1000 Btu/hr
...112000 ton

w.X hriday X day/yearx factor X kw/ton

] X

Mistake number 99
The area in the investment is all of the roof because of

the appropriation.

m2 The labor costis ... baht/m

Mistake number 98

kW h/year

kW h/year

baht/year

baht/year

The area of ceramic coating should has the

6ear water drain
0




32 Suggestlon f0r ||ght|ng SaVing Simulate the illumination by software EASY

LUX version 2.06 by selecting direct
3.2.1 The measures of compact fluorescent replacement calculation

Mistake number 102

This measures is used for compact The replacement should consider the dimension and the

Data from auditing fluorescent only installation of the com pact fluorescent

There are some of the incandescent lamp in the building wt)ich should change into compact

fluorescent as the list below

Incandescent watt lamp
Suggestion

Afterreplace the incandescent by the compact fluorescent the saving is

Saving kwh/year
Fsesuntec oz kwhiyear

Use the age ofcompact fluorescentonly 4 years for
EIRR calculation

Saving in term o f baht baht/ycar
baht/ycar
Investment
The compact fluorescent with electronics ballast ... sets COStS...omniinnns baht/sets
The laborcostis ............ baht/lamp. Total coStis ... baht
Payback period year
Economic Investment Rate of Return %

Mistake number 104

The EIRR calculation should select the age of each equipment



322 The measures of reflector luminary replacement

Mistake number 106
The existing luminary can be replaced only the age  Use the 32-18 = 14 watt for the saving from the The measures of reflector luminary
ismore than 3 years replacement of the reflector luminary replacement should replace the ballast
Data from Audltlng and the lamp in that luminary

The existing luminary can be replaced with the reflector luminary as the list below.

Mistake number 108 Tthe hanger of the existing luminary should not use for the new reflector for the better distribution of the light

Reflector luminary X .. watt coverwith..... install by...............
Change to X .. watt coverwith..... . install by...ccoco.
Reflector luminary X .. watt cover with..... install by .......c..........
Change to X .. watt coverwith..... install by.....ccccceee.
Reflector luminary X .. watt coverwith..... install by......ccouvu.
Change to X .. watt cover with..... install by.................
Reflector luminary X .. watt coverwith..... . install by.....ccccounnne
Change to X .. watt coverwith..... install by..................
Remark
The existing layout should be set and increase the reflector luminary as list.
1 Increase the reflector luminary ... X ... watt coverwith.... install by............. .. sets
2 Increase the reflector luminary .. X ... watt coverwith.... install by................ ...... sets
3 Increase the reflector luminary .. X ... watt coverwith.... .. install by ....cccooes e sets

Suggestion

The existing luminary was coverd by the opal coverwhich reduces the efficiency of the luminary.

sets

sets

sets

sets

sets

sets

sets

sets

If use the reflector luminary with silver coating, the half number of the lamp reduces with the same illumination.

Mistake number 109

The dimension of the new and existing luminary should be the same

Saving
kW h/year
Saving in term of baht X
baht/year
Mistake number 110

Show the lay out of the new reflector additional in the energy conservation improvement

Savina calculation
I Saving in one luminary Xnumber of luminary] - [Energy consum ption of the additional ~minary X Additional temp]
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3.2.3 The measures of electronics ballast

Data from Auditing

The existing magnetic ballast in the building is listed here

Magnetic ballast 36 watt o each
Magnetic ballast 18 watt each
Magnetic ballast 32 watt each
Remark After improve the illumination, the electronics ballast must be increased as list below. 1

1. Electronics ballast 36 type..X...each

2. Electronics ballast 18 type..X...each
Suggestion

The existing magnetic ballast in the building can be replaced by the electronics ballast.
The saving from changing the 36 magnetic ballast to electronics ballastis 12 .The saving from

changing the 18 magnetic ballast to electronics ballast is 7

Saving - [(....x12)+(..x7)+(..X...x2)-(..Y...x3)]xhr/dayxday/yearXfactorX1.0/1000
= kW /year

Saving in term of baht = 4 X
=f [ baht/yeat

[nvestment

Replace the magnetic ballast to electronics ballast

The price of 36 electronics ballast is .......... baht ...
Total is........ baht

The price of 18 electronics ballast is ......... baht ...
Total is........ baht

The laborcostis ... baht/each. Total costis ........... baht

Payback period

Economic Investment of Return



4. Potential for Energy Conservation

Investment Saving Payback Economic Investment
Item Material cost  Labor cost Total period rate of return
(baht) (baht) (baht) (kWh/year) (baht) (year) EIRR (%9

Electrical Energy
1 Air conditioning system
LLAir conditioner maintenance

Mistake number_117
1.2 High EER air conditioner

Show all of the potential of measures here.
with electronics thermostat replacement
Total
2. Lighting system
2!Compact fluorescent replacement 1
2.2 Reflector luminary replacement
2.3 Electronics ballast replacement

Total

Conclussion



5. Energy Conservation Plan

Investment Saving Payback perfod Economic
Item Material cost Labor cost Total investment rate
(baht) (baht) (baht) (kWh/year) I (bahtyear) (year) of return EIRR (%)
Electrical Energy Mistake number 123 ||Mistake number 122 Mistake numhber 121 Mistake numher 118,

1. Air conditioning system
11 High EER air conditioner with &lectronics thermostat

replacement

matenal cost from list
of madian pnea

exclude VAT

Total 1

matanal cogtfrom

2. Lighting system

2.1 Compact fluorescent replacement

Put the cost of removing +

installation cost +

finishing cost 4+ miscelleneous

conditioning system

Mistakes number 126 ||lcost in thig bleck for air

kWh/yaar is on tha left hand
baht/year is on the nght hand

Show the payback pseriod and the

EIRR for each measures

list of madian pnes

exclude VAT

Mixtaks numbar 126

Matsnal cost from

Mistakes number 124
Put the insteallation

cost +anishing cost

Mistake number 119,
Show the payback period and ths

EIRR for each measures

+ miscelleous cost

Mistake number 120 Show the

median pncefrom

22 s
Total 2
Conclussion
3. Total 1-2 baht
4. Factor F baht
5. Total cost baht

Word of the cost of investment . baht

payback period and ths EIRR for

hst of median pnce

axclude VAT

Mistake number J21

Check the word of

investment as the figure.

Remark: 1 High EER air conditioner can be replaced only the EIRR more than 9%only

Lighting system improvement should not make the illumination less than the existing by investing... baht. It saves

Factor F calculation

budget
budget
budget

haht Factor F
haht Factor F
Factor F

The state ment number 2is quoted from abstract

baht and the EIRR IS ... %

Ifimprove the quality of life as the commitment number 3/2641 (Number 16) of 14 October 1933. the cost of investmentiscrease...baht

The saving reduces to ...baht and the EIRR is...%

the lighting system




5.1 List of the new air conditioner for............. floor............. Building

No. Number Phase Capacity Location EER kW/ton New Capacity Saving Saving Material ~ Misceleneous Removing Installation  Finishing Total Payback EIRR%
FC.... (Btu) (Btu) (kW hlyear) (Baht) cost cost cost cost cost (baht) period
1 FC....
2
3
4
Total MlStake numberJSI Show the total of eac! floor and of organization
Remark M|Stake number 132 Write remark in the bottom ot the end of this table .
Criteria of air conditioner replacement MIStake Umber m
1. The new capacity is not less than the existing capacity 1 EER/EIRR The payback period
. 2. The age is more than 8 years should be between 4
2. The range of the same capacity.
3. Important of room and 6 years

1. 12000- 13000 Btu 4. EIRR is more than 9 %
2. 16000-20000 Btu
3. 24000 - 25000 Btu
4. 32000 - 34000 Btu

5. 36000 - 42000 Btu



5.2 List of new lighting system

Building. ... floor............
1, L10JHMy NawliMfy Btecthic. beSeet
» - _ _ it Me liti 1 Ain pMvig
M Wt Nilbe  hix W Hme  lp(ri - 1 @d¢ N AHQe  ip24 baliM 4nte lppe Irut-IM Nnter Adae
rep** pa ' Dn iy ifiled iHiveM [y llriretion uvirery (om ey low B
uuuk*
Tre cbta remimdeuon puachyichl
Total of floor.. 4 )
Total only  the Increased luminary room — K R
Total ~ organization 4 DeatiomaCiny T cotabamdinietion byt %o

Total only the  creased luminery organization Jbywincngaty el |



5.3 Capability for lighting conservation

No. Before improving After improving Average illumination Saving Investment  Payback period EIRR
Type Number Type Number (LUX) (kWhfyear) (bahtlyear) (baht) (+1)
1 Lamp
1.1 Before improving

Total 1.1
1.2 After improving
Total 1.2
2 Electronics ballast
2.1 Before improving
Total 2.1

2.2 After improving

Total 2.1



Capability for lighting conservation

No. Before improving
Type Number
3 Luminary with lamp

3.1 Before improving

Total 3.1
3.2 After improving

Total 3.2

3.3 Measures of increased luminary

Total 3.3
4 Total 11 121 t 31
5 Total 1.2 1 2.2 132

6 5-4

After improving
Type

Number

Average illumination
(LUX)

(Kwhlyear)

Saving

(baht/year)

Investment
(baht)

Payback period

EIRR
(V)



Appendix A Data from Auditing
A.| electrical power distribution
A LLsingle line ciagram



A. 1.2 Detail of machine or egipment

Capacity of Type Voltage Wire Number of
transformer (kV) Size Length wire
kVA (Sg.mm) (m) per phase

Transformer auditing

Equipment Capacity Actual \% Ir Is It PF

Load(kW) (Volt)  (Amp)  (Amp)  (Amp)

Mistake number 135
Should not audit in the afternoon because the lead is lower

than actual
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A.L1.3 Detail of swiching device and size of main line

Switching device

Sze...AR..AT

Type
Condition
Main line
Diarmeter
Type of line
Condition
Suggestion
Picture

Data from substation
Equipment  Capacity

Mistake number 136

Adtaich the picture of switching device and
rmain lire
Actual % Ir I

Load(kVV) (Volty ~ (Amp)  (Amp)
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il

B © oo o o1 & oo

A2 Air Conditioning System yicae number 137
A21 Detall OfAUdltmg The number of data from air conditioner must be
years a]rcordltl(mer more than shown in table A.2.2
Nurrter Capecity Ad VoF bk
FC... (B Tye Regiternumber Lod (W) (A) (M) (Arp

)
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A.2.2 EER (lata

A.l ....years air conditioner
No. Number Location and capacity Area  Velocity AirHowrale Humidity (% RH) Tcemperaturif ( C) Enthalpy (h) Dio Btu/h we Eer  kwiton
FCon Btu/lir. ft [ in cfm R R R 45*ctm*diffh  (kw) (Btu/hiw)
Misfakgjnumber .13d

Separate the age of air conditioner as this list
1 -3 years

2. 3-5years

3. 5-6 years Collect the data 10°0 of the number of each age. Ifthe EER is low. the air conditiner should be replaced and show the data from auditing
4. 6-7 years

5. 7-8years *s  Replace all air conditioner in this range

6. 8years |

dledt the ceta framdl ar corditioner if thereare anly D seisinthe aganizaion



A23 Coefficient of Performance: COP and Energy Efficiency Ratio: EER
Split type air conditioner
Capacity Btu/h
power L. watt
Volume of air flowrate .. cfm
Temperature and humidity of air return
....... F oo b
Enthalpy : hr Btu/lb
Temperature and humidity of air supply
....... F o8
Enthalpy : hs Btu/lb
Cooling capacity = 4.5XcfmX( hr- hs) Btuhr
= 45X.X (. B tu/l hr
= Btu/hr
Transform to kw of cooling- = (,.../12000)X3.517 kw
( Lton of fefrigerant = 3.517 kW) = (,-.112000)X(......) kw
= kW
COP = kW of Refrigerator / KW compressor

EER = (Btu/h)/watt

163



A.3 Lighting system
A.31 Average illumination

Building....
Floor
Room Maximum ~ Minimum  Average
Average illumination
Concession

The average illumination of organization

A.32 Drawing of illumination

A.3)  Picture of luminary in buildin;

Daylight

164



A.4 Conclussion of energy using Mistake number 129 165
Use .45 kW'ton for
calculation

Air conditioning system

Total capacity | Btuhr
Energy consum ption = lx “'/

kw
Percent of operation % Qaﬂ
Percent of compressor operation % ()
Total operating factor % [<AIX(B)
Working period X
Energy consumption

kWh/year

Transform to percentage

Lighting system
Load of lighting system Kw
Using factor %
. Working period hrlyear
Energy consumption

kWhiyear
Transform to percentage

Others = 100-

%



Appendix B OTTV and RTTV calculation before and after improving

Mistake number 141
OTTV calculation should be done although the non-air conditioning area because the heat transfer

value is the property of building. It maybe benefit to the air conditioning system in the future



RTTV calculation before and after improving

Mistake number 142

If the insulation tiling measures cannot be implemented, the auditor should.calculate the ceramic

coating measure and show the RTTV after coating the ceramic.



Appendix C The data for controlled
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Energy Using Form of the Machine Installation for the Energy Conservation l@

Date
Section 1 General Data

11  Building name.

1.2 Address.........

Telephone number

Facsimile number

Type of building Office [ ] Hotel [ ] Hospit
[ 1 Shopping center (33 Educational institute [ 1 Others
Period of working...... «..cceceeene hriday........cccccovnene iday/year

1.5  Number of room or bed
(1) Number of room in hotel
(2) Number of bed in hospital

1.6 Areausing in each month

@) ® €) @
Working Hour Area of building excluding car park area Hotel Hospital
Air conditioning  Non air conditioning Percent of serviced Number of patient Number of patient
(hr) m2 room per month (bed-day) (man)
Building A hr L - R
Building B hr L - -
hr = -

hr - -



L7 Co-opperator

@

No.

@

Name

(3)

Register Number

)

Valid of authority

Start End

date date



21 Data of area in building

0 @2 0

Building name Number of Height of
floor floor
(m)
Building...
Building...
Building...
Total

Total area of controlled building

Airconditioning area

2.2 Map of organization

Sdin2

Y

Car park
area

(m2

O 6 2

Using area Area of air Proportional of

conditioning  transparent to

(rra (2 overall area

m2

n

0

Age of
Building

(year)



2.3 The record data of the newwilding

31 Electrical purchasing
(1) Purchasing
Normal rate

TOD rate

(2) Peak demand

Normal rate

TOD rate

Period

Section 3

| Afistake mumber 143

Use the data of the last month shown m table 221

30,407.00 kwh
kwh
kwh

KWh

1n



using ineach 18]
HBy 151G e Uetht ciaaftlet northinte 221

® @ (€]
System Energy consumption Percentage Remark
(KWh)
Instrument Assesment

Air conditioning -
Lighting
Others

Total -

3,3 Fuel using

€ @ @ ®) ®
Type of fuel Unit Volume Price Cost offuel Remark
(baht/unit) (baht)
1. Fuel ol |
2. Diesel oil |
3. Benzine oil |
4. Kerozerie I
5. Liquid petroleum gas Kg
6. Natural gas million Btu
7. ethers unit.

Total



34 Rl using inmechine of equiprrent

(€} 2 (©) @ ©®)
Name of equipment Quantity of fuel Pnce Cost offuel Remark
Type Quantity Unit (Paht/umt) (baht)
Boiler
Autoclave

Water heater

Autoclave

Other equipments

Total
35 Energy using for electrical energy production
[ 1 Generate only electrical energy [ ] Generate electrical and thermal energy
) @) (©) (&)
Capacity Quantity of main fuel consumption Hour of operating Quantity of production

(kw) (kwh)

Type Quantity Unit (hr) For using For selling

17



36 Energy Using concession

Type of energy Unit
1. Purchased electricity kwh
2. Fuel oil |
3. Diesel oll |
4, Benzine oil I
5. Kerozie oil I
6. Liquid petroleum gas Kg
7. Natural gas million Btu
8. Others unit

Total

Section 4

41 Machine or equipment

1. Transformer

Item Unit 1
Type oftransformer [ 1Drytype
[ ] Qil type
Capacity (KVA)
High voltage. (kV)
Low voltage (V)
Cooling system
Producer
Installed year

Location

Remark

The machine installation for energy conservation

Quantity Average heating value
(MJ/uriit)
3,6
Unit 2 Unit 3
[ ] Drytype [ ]Drytype
[ ] Oil type. [ 1Qiltype

15

Quantity of auxiliary

heating

(MJ)

Unit 4
[ 1Drytype

[ 1 Oil type.



Uity air codtioning sytem
Item Unit 21 Unit 22
Type of air conditioner
Capacity Btu/hr
Electncal power (kw)
Brand name
Date of installation

Location of using

Remark.

(3) Central air conditioner

Item
Type of chiller [ 1 Water cooling
[ T Air cooling

Type of air compressor

Capacity of air conditioner ton/hr
Capacity of air compressor kw
Chilling water pump kw
Type of water r
cooling Cooling water pump kw
equipment m
Cooling tower kw
Type of air Chiller pump kW
cooling I/hr
equipment Air cooling fan kW

Brand name of chiller

Date of installation

Location

Remark

Unit 23

Unit 24

1%



(4) Lighting system

@
Lamp

Fluorescent lamp
58 watt

Fluorescent lamp
36 0r 40 watt

Fluorescent lamp
32 watt

Fluorescent lamp
18,20 watt

4.1 Fluorescent lamp

)
Ballast

[ ] Hang
1 ] Recess
[ 10thers

[ ] Hang
[ ] Recess
t ] Others

[ ] Hang
[ ] Recess
[ 10thers

1 1Hang
[ ] Recess
[ ] Others

@)

Cover

[

[ ] Opal
[ ] Prismatic
t ] Others

t ] Bare

[ ] Opal

[ ] Prismatic
[ ] Others

t ] Bare

[ ] Opal

[ ] Prismatic
[ ] Others

1 1Bare

[ ] Opal

[ ] Prismatic
[ ] Others

4.2 The improvement about the energy conservation

@

Lamp per
Luminary

[ ] 36 watt
t ] 40 watt

[ ] Bwatt
[ ]20watt

()
Number of
Luminary

[ ] 36 watt
t ] 40 watt

[ ] 18watt
[ ]20watt

©)

watt per lamp

(watt/luminary)

U

Ballast lost

(watt/luminary)

©)
Total power
(watt)

)
Opeating hour
(hr/day)



other lamps

@
Type of lamp

Incandescent

@

Number of lamp

(5) More than 5 kw consumed equipment

Item
Type of air conditioner
capacity (kw)
Voltage (V)
Current (ampere)
Phase
Powerfactor (%)
Efficiency (%)
Date of installation
Location

Remark

©)

Power

(watt'lamp)

Set 1

4)
Ballast loss

(watt/lamp)

Set 2

Total power

Set3

®)

(watt)

(6)
Operating hour

(hr/day)

Set A

78



(6) Bl

Item
Type of boiler
Designed capacity Steam presure
Evaporating rate
Width (m)
Outside figure Length (m)
Height (m)
Diameter (m)
Heat transfer surface

Type of used fuel

Rate of fuel consumption

Efficiency (%)
Brand name
Date of installation

Location

Remark

(7) Heat recovery system
Type of heat recovery Condensate

Recovery

Type of machine

Type/model

Number

Temperature of recovery
Percent of recovery
Brand name

Date of installation

Remark

Set 1 Set 2

The heat or heating gas recovery

Condenser Indoor

Stack

Set 3

Blow down

system

19



Condensate Using equipment

Name of machine autoclave
Type/model

Number

Pressure
Quantity

Brand name
Date of installation
Location

Remark

Condensator

Clothes dryer

Roall iron machine

Other



() Beoticdl gererting
(9.1) Power generator

ftem Set1
Type of engine

Brake horse power
m
Type of fuel

Stage of engine
Brand name

Date of installation
Location

Remark

Set 2

Set3

setA



(92) Bt erevtr

Item Set 1
Capacity (kW)
Voltage (V)
Current (amp)
Powerfactor

nm
Brand name
Date of installation

Location

Remade

Set 2

Set 3

Set 4



(10) other egipment

Type and name of machine Autoclave Water heater Distillation Clothes dryer Other
equipment
Type/model
Number
Type of fuel
Quantity offuel
consumption
Brand name
Date of installation
Remark



4.2 The improvement about the energy conservation

No. Detail o fimprovement Improving period Investment Saving
Start End (baht) Type ofenergy Number Value Remark
Date Date (baht)
Total

Signature o f cooperator



Appendix D. Data for Government or State-owned Building



TSIC CODE

Title of building
Name of organization
Type of organization

Address

Energy data

Name of cooperator

Ceta for Govermiment of state-owned Bulairg 186
Register Deta

Mistake number 145 Put"-1in this line

Mistake number 146 Such as "Ministry or Department*

Mistake number 147 Such as "Energy Development and Promotion”

Mistake number 148 Such as "There are only three kinds of building " hospital, education

institute, and government organization

Peak demand kw
Electrical energy kW /year
Thermal energy Million MJ/year

Date of data recording
Year of construction

Ed Old building o New building



Ceta for Governrment of state-owned Building
Register Deta

Year of data recording Mistake number 149
TSIC CODE Use the data  atest year of recording
Name of organization Mistake number 150
Name of building Wiite the name of the building not organization
Number of building Mistake number 151

Suppose 01. 02. ... for the building which has no number
Date of recording

Audit by CONSORTIUM Mistake number 152

Consortium mean the name of auditor

0O  Old building [m] New building

1. Data of area in building

Number of floor floors
Height of each floor m
Car park area e m
Total using area m
Air conditioning area m
Transparent area peroverallarea = %

Age of building year



2.

3.

4.

Deta for Govermrment of state-owned Bl
Register Deta

Electrical energy using

System

Air conditioning

Lighting

Others

Energy using (kwh)

Instrument

Assesment

Energy conservation in building except air conditioning sfystem

Measure

OoTTV

RTTV

Lighting system index

Measures of air conditioning system

Capacity (ton)

M istake num ber 154

before improving

Type

Write the data of ail improved 3ir conditioner

M istake number 153 Use

the data of organization

Percentage

after improving

Number

Unit

w/m2

W/m2

Total (ton)

kw/tori



Ceta for Govemment of State-owned Building
Register Deta

Suggestion for energy conservation

Investment Saving Saving
Measures (baht) (baht)
kWh LOE GJ
1. Air conditioninig system
1.1 High EER air conditioner replacement

Mistakenumber 155
2. Envelope system f

kWh X 3.6/36.6 = LOE
2.1 Film coating
2.2 Insulation tiling Mistake number 156
2.3 Ceramic coating kWh X 3.6 "1000 = Gj
3. Lighting system

3.1 Compact fluorescent replacement

3.2 Reflector luminary replacement

Measures System PaYbaCk FIRR (%) EIRR(%)

Period (year)

High EER air conditioner replacement Air conditioning -
Film coating Envelope -
Insulation tiling Envelope -
Ceramic coating Envelope -
Compact fluorescent replacement Lighting -
Reflector luminary replacement Lighting -

Electronics ballast replacement Lighting -
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Vita

My name is Kua-anan Techato. |was bom on the first of April 1974 at Amphur
Muang, Yala province, i graduated in bachelor degree of engineering from mechanical
)

engineering department, faculty of engineering, Price of Songkhla University in year

1995, Now Iam a project engineer in the Energy Conservation Center of Thailand and

Energy Efficiency Institute (Thailand).
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